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OUT 



PURPOSE: A non-linear 
function generator is provided 
to reduce the size of memory 
and the size of the total 
circuit by storing data for 
gamma correction 
corresponding to a portion of 
bit combination of all bits 
combination of an image 
signal. 

CONSTITUTION: A non-linear 
function generator include the 
first look-up table(32) for 
receiving upper bits of a 
given bit as an address and 
outputting the first data 
stored at the inputted 
address. The second look-up 
table(34) receives upper bits 
as an address and outputs 
the second data stored at the 
inputted address. The. first 
adder(36) adds the first data 
and the upper bits. A 
multiplier(38) multiplies the 
second data and a lower bit of a given bit. The second adder(40) adds the outputs 
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of the first adder and the multiplier and outputs the added result as an output 
having a non-linear characteristic. The first data is the difference of an input and 
an output The second data are an inclination being the variation amount of the 
output for the variation amount of the input. 
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■2 is g& <yg crt 2] bi^g as m&m ppu^ se^oip. 

£ 2^ e^HJ dl£g »4B§X|2| gSjEOIP. 

£ 38 ? ^"gOil P^ dl^g B4> W«S»2| d'^2]e* ^AIOIISJ M^20IP. 

£4^ £ 30i! XI1 1 §J HI2^S EilOIMOII ^11 0j|Aj^2^ UP Life 2£OIP. 

2 5^ S gJ-gOil CBS dl£i! &S&XI2I AIM£il0l£ HH\m UEKH~ ESOIP. 

£ 68 £ 5011 EAIEI S3f2| £Uil20ID. 

i^e c~j — ■/ — i - > 



s ggg dldS §v^ g^SxIOil mm 3S0IDL ^61 Ei|0IM§ OlgoFOI ^§ dl^^ El £J^0ii 

CH5H aitfg.^SM 3£fe S^g S4B6h= dl£!§ KSSxIOII 3S0IP. 

S« AI^^CHIAH XH ai £1 ^ g& iJ20il dlBHSHO^ &Q-. ^, g& <m^oj aIPI^ Ai^2^ 

±7)\t: §J2j a£a ^X10[ BP. nau, 3f0llP2| 32»|#&:fc»(CCD:CharQe Coupled 

Device)^ ^£ 3! ^&ldl^ M^#5KCRT:Cathod Ray Tube)2] m&^^ 2ISH M±^0\\M xi£|£|^ g^ 
<^S^ ^l-^o^ mo| ^£2} <yg JrXIXI 8* V ^P. IF B-hAH , 5>K)ilP^ ^ 2J22I diaiSfc Ail 

}|2J 3& 6.111 S^oPI ?I6HAH CCD2J ^£0il PE g& £i^>S MSE! g& £!sS 

aim, SEm m'eiidi^s oi^si- §m ai^oj Aii ^ i oil diaia^ t-pisj i^spi moWM 

CRT21 a^ShOj MS oHl , dll CRTS] ^^011 1^ ^J\2] 

p. oi a i>oi ^eiidi^ crt 2i ^ cco2j msm &2i6\o\ ^jti s§5[b 5is a 

Df fig (gamma cor rect i on) 01 EJ EhP . 

£ 18 ^'S2J ^^2f CRT2I dl£j§ UEfLH^ £3°^, ^^^8 CRT Oil °^ 

g^ 2^ ^ ^W, A1I^^8 CRTS §oH "SWOII 2| » i/£S UEfy ' 

P. EfS , d a^ ^^M. ^ CRT^J dl<y§ . £ ^DF 5§3 g& 

^S^l dj<yg ^^S ^^1 UEftHQf. 01 ^| AH . Ail ^^011 SAI9 $JFM8 <y a Uj XI £1 cJ\ 2 

^ ^xiaf^ x\mm ?\^°^ o\o\ ^ch^o^ oil ai a- ^moip. 

£ 1011 £A|9 dm 1T0I, CRT£j dl>d^ m&'(£ b)8 ^^2J 2^01 ^8 ^ZIOilAH^ 

7JS i^lXI =g °}e af§l ^^Sm g^ 2^01 ^8 ^ZfOilAH^ g^t^ 

Oil dloH s^aMI ^8 ^^8hH^ ^eH£l g& 61121 <yg ^^(d a) HI xlOPr 2^P. (HP AH , 

mgm ^ g^ ^of m§ 8foi di£g ^^(^ c)e a of mss g^ ^si crt^ 
ss^sis. cRT^^Ei ^en°j g^ Aimnj Ail 9 1 oil diaia^ ^#a^i eip. 

U0f Sgi ?itl e^HHJ SFU^Ai. gS aj1£J S8 EJ^ ZEUOil 6HS6^ fi§& ^HFS 

2^ XIS§1 -^S EilOIMdook up tabled Olgofe &g0| 2iP. ^. £ 1 011 2A|@ dl^jg i|£J(£j 
c)2| ^F^^Cil 8HS5tfe 28 2J^0|i ^ CHioffe Ail^^Oil 6HS8^fc 28 XiS6H¥H. CRT^ 

^^£J^ g£ dlOII ^S8f^ ^ 01 Sga g^ Aiti ^ S Eil0IM^¥£i ^^P. OldiE! m<£ 8101 
18 gj £1 Oil 2 £l( RAM: Random Access Memory) 2^ 3§ Oil 2 dl (ROM: Read Only Memory )S ^ 
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£ 2£r eaiHJ bltfg *4BS»2| M^£^AH . E1I0IM(20)S ?«SCK 

S^5!2§, gf. XI. bl . (RGB) 2|2|2| *]£ S^Oll CHoHAH S§§ 6^ 20I D\g MSOIdf 

g 4= 2AXI^ Al^^Oil fffSUHb £i£ <M^oi Y Oil CHoHAH £ 2 Oil £A|9 

EilOIM(20)£ sh ai^ g^oil CHS 5jOID. 

£ 2 Oil £AI@ EilOIM(20)B bl£B?|£ S« ^Jtl CHEdl^MAH gJ^SUl, 

ff Oi£3l^0i[ Xt§8 fig^ CRT 21 £Ji*^o^ tf^ehQ. Ojl^Cji. g& 8hl|MOIS. 

. EI|0IM(20)£ g£f ^S°J 2E die ^boII 6HS5fe am S§9 38 H38R0I 6^HM, 

256(=2 8 )x8 dlM°l 3JIB 

Em^ bf£f »0I. g& <m^oj e = y|E ^H0i| QH 6H S§9 &g X]§& ^2 EilOIMM 0|g6^ 

b uiaa tttiisxife euoissi 321^ aae saaoi 210. 

EES. RGB 2|2|2| 4N£ ^^Oit CHSHA-i ^Of S§1 6fe S^Oilfe, RGB 2|^|2J S£0|| CHoH ^£ 

2] EilOIMOl 2795^ EilOIP2J BJ\^ CH^ &CH8HXIM. S*8I UQf £§I H^3i^ 

^F^SMI A|^*]0IIAHi=r ROMCH^JOil RAMM A^goHO^ 6hH£ Ma g 3JI2J E1I0IM0I 



B STSOI OI^HIF Site 3>l#^ j»Hlfe. g£J <M^2J £8 bIM SUgOilAH ^¥21 b|E S^Oil ^^6F 
i= MSI GIOIEHtM HSote m<£ B\0\mm Olgtl Hl£j^ B4* S£8SxlB hi gol- 

fed! «p. " 



D\l]\m 0\^J\ ?|SKH. EilOIMg 0|g8K)j ^3 bl^ 8 S^Qil CH6H dldg gffe 

i^i ttSSJfe g CHI 2|o} -^g Eil 01 MM Olg» bl£i^ tt«§fxlfe XM^S HI 01 

S. Xil2^S Eil 01 S . HM^^^B. s^^Ef ^ XH2^f^^Eh^^ ^^SJ^ 5!0I til^^dlO. Him 
S EilOIMB ^§ dl^2| bl^M d^at^^AH °J« 6f:ii EJ^E! CHE^Ir^CHI USE! X1I1QI0IEIM 

g^§lCL ^>OI X1!2^S EilOIMS ^^l bl^M CHH^I^^AH °]^8f^l. <^^m OiE^I^Oil Xl§£! Xil2L1l 
OIEI-B e^t^CK HIOF^^B^ Xil 1QI0IEI-2F bIMS ^tlD. fe^l §^4BS Xil2Q|0|EF2f 

□ ^h^6H). ^F^EI 1HFM dl<M§ m&m M^^^AH g^tlCK ^Ol XI1 1 DilOl Ej^ 

3I- 2^°l XFOiH. &D\ X1!2QI0IEfe 2^2| ^Sf^Oil LH§[ #^2J ^^^2J 5|g^|0|CI. 

OISK ^ ^SOil 21 = S QIOIMM 0!g§} dt^S ^4 ^^Sx|2j ^ £ 

31 ^£6F01 Cf^B ^01 ig^Cf. 

£ 3^ S ^SCHI HI- E bl<y§ 1,^ ^^§x|2| bF^^th ^AI01I2J M^I£^AH. XiM^S Eil 01 M (32). 
X1l2^g EII0I«(34). HI1^^|(36). ^^^1(38) ^ WI2^^^I(40)S ^^ECK 

£ 3 Oil £AI£! ^ ^gOi| oj s h ^ Oil DioH bl<^g ^~ m^W Q^ol^ A|±^0il 

£l£r ^^^Ai, RGB ^sfg §1 EE^ ^£ <MmOil DioH CRT 2] bl£ti ^iHel bl£§j 

^ m&m 2\m ins ssh ^§ bi^^ s g^j- tin gj^Eia. xin ^ xn2^s eiioi 

MM(32 ^ 34)8 <y^2J ^§ bl^e ^^l bl^S OiESil^^AH °j^Sm. OiHSil^ 

oil xh§@ &wm ^ m^c\. 

0\J\k\ , g^ <m^oj 0 |eoj e ^ yje ^HOil CHoH SQI- S§§ ^11 Xi§6fb S8H2J ^ 

g E1I0IM(£ 2 dliH£J^ = ^™2J X1I1 ^ Xil2^S Eil 01 MM (32 ^ 34)S £3 

SE 4^ £ 3 Oil £A|£J Xih ^ Xil2^S Eil 01 MM (32 ^ 34)011 &M2! ^ Oil M UEH-H^ £2^^ 

ah, <y ^ia2i <ys m^m. & aoF 6]s2i bi<yg uEi-yjch 

dF2f aoi. crt2i bi<yg ^ @^.s ^±hs^i ^sh <y a a <y§ 

^ b2F bl<yi ^£^ S§6ffe 5101 figOIEL 

B ^S2| Hll ii Xi)2^S EilOIM#(32 il 34)g <M^o| e = H |e ati ^ ^v- 

Xi§5fXI ?.^D. ^. £^ bIM ^= V M 3E16FXI §Z}?2§ ^¥2J blM 5fi ^SSFOI g^ 

61^21 ^|^ 2^o^ AH XiS^EK OllfjCH. 8blM2| g^ Aj^2J £^ bIM St^8 2562H2JQI OieOilAH 

£§h ^ ^§2J XiM ^ Xil2^S Eil0IM^(32 ^ 34)B MZ.^£^ $19 ^1^ SJ^MOil ^§6^ £E 

i^iej e§a ^§i hch^ usam e^n. ^di- ^mchi chioieu xhs^ck 

xiii^s Eiioie(32)8 ^ig s^Bf noil ^ea^ ^^oii oioH s^£i xn xissm. xii2^s 

Eil0IM(34)8 D\m ^^Hl OB D\m S^ii DMOil M^M^¥E^2J ^IM^IM 

XiS^Ef. £ 4S ^SSfOI XiM ^ Xil2^S EilO!MM(32 ^ 34) Oil X^SEJ^ Gil 01 El M Cli 4=^^' 

1] 

D(X) = F(X) - X 
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. S(X) = (F(Y) - F(X)) / (Y - X) 

oj;>iah. x 9i aa £im.2\ aiM sesoiiA) ^§ §2.^2^ ^#ei Dim ^^mm ueilh^ 

£4^01 2. F(X) S F(Y)£z X SI y ^Oil CHS i^ii UEIUi^ ^012, D(X)*= 515 XCHI CHoH 

XII mS Eil 01^(32)011 XH3£li= XHMQ|0|E> ZlO\H, S(X)£r Z?I5 81 3 XCHI LHoH ai2^S EilOIM(34) 
Oil XI 39b BI20IIOIE* fl. 3I83I0IC*. 

seb. an » ai2^s aioiMM(32 s 34)chi hssxi at asi2i gj^oii chb an * »i2*s 

EII0|gB(32 S 34)011 *W H§9 QIOIEIM 0IS8>e! BO. WISH. £J2|2| Z5[ 515 EJ^MB X 

§y y afoihj atoiaa. an §y ai2^s eiioimm(32 §y 34)011 ^ hss aioiEiej d(x) ai s(x)8 01 

S8K)| EJ^ ZOil CH§! ^e* F(Z)S DM 4^*! 221 IfOI ^ SiCf. 

[^§1^ 2] 

F(Z) = X + 0(X) + S(X) * X* 

01 3? I AH . X'fe XS 315^ ^ogA-j, oiojoj oiej Z g X + X'S UEiLUB. XCHI □ » D(X) » 

s(xm oisaoi f(z)s zim ^ 910. ^, d(x)oii xs :n#moi f(x)m aa.-swoii rm £±mo\ 

F(X)B 515°^ §^E! g£» 28 *0H, F(X)a F(X)» 1^9 F(Z)« 2£r 

£ 3011 EAIE! S K gOil 21 3*|2| fctt&3£!e AJAIOU^ 4^*1 20il ^ >i 6hC^ ^§*E! ^o^AH, 

himsel ei 93 6Ji§ e^bxi- ins mm sjsjb a*? oil an sj ai2^a eiioimm(32 ^ 34)^ &m 
biMS w=ai±£Ai s§^cl ^, ^§ diM £*iis gj^ahxi ^ uimbs s^s°smi 2^ 

§! b[2[ SOI 515 & Ei^SMI SCL 01I&CH, £ 3011 £AIE! b[2[ 1*01 ^§ blM5|- 

[7:0] ^. 8blM0!H 3?i = [7:3] ^. 5blME[B, ai 1 §J HI2*3 Ell 0| MM (32 ^ 34)8 8bl^2| 
. b!M £UB 256^H§01IAH 5blM2| bIM £t^B 323H2I 515 S^MOII 6HS»fe 322H2J CHH^I^S 5H! 
D1. 2f2>2| OIHai^Oil i> OF £§g 2t0|| Gil 01 EJ-S ^. xF ^ PIS^IM H3^P. 

DAI. £ 3M ^£6iOI H ^£011 S\m 3x|2J ^§612, XIM^g 0IOIM(32)B bl^ 

[7:3]g OiSeil^AH °J^Sf^. °J^& CHH5il^CHI H3EI xhS XIMQIOIE^AH f^oQ. Xil2^S E1I0I 
M(34)8 ^^1 bIM [7:3)M CHEai^^AH gJ^6fH. CHEai^Oil USE! ^IM^IM BI2QI0I E^SAH 

m^mti. i]\u\±}J\(36)^ ^^bxf inm mbh s^ei S3 ^^21 di§ [7:3121- nn^s 

EilOIM(32)^Ei #^£l^ ailCIIOIEf [5:0]B 0QIA1. [7:0]^ 4^=^ 20UM X 

+ d(x>oii wseo. £^i(38)i= a^e» inm ean ^jssi ui^ [2:0)2^ ai2*s 

EilOIM(34)^¥E^ #^3^ X1I2G{|0|EF [1:0]S £#&Q. 01 ^ I AH . ^^El ^Hf [4:0]^ 4^^^ 2 CHI AH 
S(X) *X'01I SHStlCL XII2^^l(40)fe XII1^^^I(36)S^EHS| m^^t &t±D\ (38)^^E-12| 
61-11 , IB [7:0]M Ei^B^ INM §6H gj^B <Ms2J ^DF SgE! 2!2£Ai S^BXF 

OUTM e5H i^elCI. 

am h ig an ^ xii2^s EiioiMM(32 ^ 34)21 Lwmm oiiai^el 

u\mj\ sbi^B s^oii bi^2j bi^ 32}H0i:n. 21^8 an ^ ai2^s eiioimm(32 ^ 

34)2] CHHeilA 0-31011 Xih^g E1I0IM(32)2J CHHai^: 0-31011 HMCHIOIEfe ^1^ 'S^ 

m noil ^esfe m^o\\ am e^ui ^^21 xfom. ai2^s aioiM(34)2j cHHai^ 0-31011 W3E! 

HI2QlOIEffe 515 EJ^B 2iS§! DIE 515 SJ^Hf HeOil ^g8^ ^^S^¥Ei2J 5IS5I0ID. 

£ 30IIAH an sy ai2QioiBS [5:0] ^ [i:ois uau ^8 s 1 on e>ia^ ouai^q^ hs§ 

^OICK 
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£ 5fe S 8*8011 CLI^ dl£ij *4BSM2I AIMaiO|£ ^lUM UEfUfe £SOI^. £ 6B £ 5 Oil 

£A|£! ^D}2J SJ^ fef/JISEOIQ. 

£6011 £AIS. dMI 218^, S it 8 21 dl£§ S4* tf»3flS¥H 2S dltfii b')S Ell 

oischi xi s si n as aoi- ass atoii □shah s^oj U | tiV b)a xfoi^t hd. oia 

e xioi^ g& es uim s&soiiAH saasss ^t£ib 3is °j^s gom stoi xigs 5 
a^oii ma ^ aa. 

□ a-iU, ^»^o^ S0 |. ft » 2*011 §^tl i=J QIS»S[ 5*31 SPfe S^l^oj ^£01 l-\ §2 

8FH^, S »S2I SXPI- 3018131 4- ^, dl^H 2jg6fb g# AI^BOI 5i§6^ 

fc £?iLH0ilAH S:£&£| 3^IS ^2 EilOIMM 0|g6F01 S 8fg2| §xlM 4^ ^^2, S&OII 

co^Aife ui&m m&o\\ aa»£* as 3ia sms xise eiioibs oisskm s »asi 

SE6K S BJS2I dl£g S4> *»SMfe ^£fg s|2 EilOIMM 0ISSHJI ?|oHAH eiioi boi a Oil Zl 

bb ^6.^1 % s^^im sewxie*. e^^J ^2 EiioiMOii bisfoi sxismi m<s B\o\mm 01 

SSIES Sx^oi SJ^2J H3ii= ^i^Qf. 481 £ 3011 £A|£! Sflte RGB 6!I ^3HI a 3 

o.dh^o^ a]s g^oi| □]§} 501X1°}. RGB 2*2J2| #N£ g^OII CUoHAH &DJ SSI & v S^CHI^ ¥ 
4^£^ Afg£|i= 3^011 OP S8» 4^ £121 ttH^OII 2 HI *! o i gj^oj QH^ ^^@QK 

EH H 2^ g2H2| S XI Oil 0|g£! Eil0IM(£ 2 SS)j» B SS2| g»0ll OlgS 4S -9I0IM(£ 

3 H2I5 dlHej- 20IP. S 2011 AH 8f^ £lfer bl-21- &0I S &SS| SMfe SxlOilAi fi 

^£1^ 0il££j2J 12%°} AFgo^OI ^Dl- SSI fe v 4^ 2iCf. 



[S 2] 











256 * 8 
= 2048 tll^ 


.32 * 6 + 32 * 2 
= 256 dl^ 


^di^pi aim 


100 - ■ 


12.5 



OI^OilAH ^gs! d^l- ^01, s ^gojj a) my -^s EilOIMM 0|g§} dl£g ^4^ ^^Sxl^. g 

^ S¥0il g& 61S°I dlM ^i^eOilAH ^'^£J d|e S^OII ^S8fe 

i^DI- SSI ?ltl QIOIEhMM XiSl> k £^M1. CHI££l£i BD\ ^ S^I^PJ 3^11101^ tlf^f 

sip. 



1 

^S'EilOIMS OlSo^ dlM^ S ^^Oil EH6H dl<M^ ^^8^ dl<y§ 

wasaoii ^oiah, 

&^l ^§ djeoj Aho, oj eg 01£ai^^A| ^^8^3. 2imm O1£ail^0|| XISS ^MQIOIEfg 0^8^ 
JHimS E1I0IM; 

^Ol dieg CH£ai±^AH °j^6^. Oj £511^ Oil XISS Xil2CHI0| Bf« M^Sfe M2m<£ Ell 

01 M; 

xmaioiaa &d\ di^s D\&mt= mm\&^&-- 

m\ X-JI2QI0IEF2I- d|eoj 6 ^o, U |^g ^M3\^ ^aj^B: ^ 

^^1 X-ilUf6i4-B£^^Ei2| g^B ^>OI g^4B2^¥Ei2| ^f^8HI, lUfS &OI dl 

3anaioi afe e^m-^^i gj^£i xtoin, «^i xii2aioi&te sj^^j ^m^oii &^i 

2 

Xill^Oil °10iAi . ^^1 XiM^S EilOIMS, 

^^1 ^J^£J £^ die SiJgOilAH §Z!^°§ $§9 f^H^I ^J^MOil oHSof^ N^HHJ Oi£^I^S ^ h XI 
CM 2|^S| Oi££ll^0il ^Pl XiMGilOIBS Xi§8^. £}}| ^?l dl^oj e = UIM ^f|g n5H .oj q]^ 

Eil^Oil ^ CUgSfe 5i ^S£S 8^ dl<yg ^^Sxl. 

S^g 3 

HM»0ll ^OiAH. li\2m<£ EilOIMS. 

&J\ 2^ die S^eOIIA-i iL^2S IOH°l ^J^SCHI 6H§8fe N^^J CH£5il^M XI 

0| 2|^o| Oi£5ii^0li Xi!2QilO|EiM XiSohll. d|eoj a= U je qj\ n ^ H oj CH£ 
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